A-350619: a novel activator of soluble guanylyl cyclase.
Nitric oxide (NO) is a key mediator in many physiological processes and one of the major receptors through which NO exerts its effects is soluble guanylyl cyclase. Guanylyl cyclase converts GTP to cyclic GMP as part of the cascade that results in physiological processes such as smooth muscle relaxation, neurotransmission, inhibition of platelet aggregation and immune response. The properties of A-350619, a novel soluble guanylyl cyclase activator, were examined to determine the modulatory effect on the catalytic properties of soluble guanylyl cyclase. A-350619 increased V(max) from 0.1 to 14.5 micromol/min/mg (145 fold increase), and lowered K(m) from 300 to 50 microM (6 fold decrease). When YC-1 (another sGC activator) and A-350619 were combined, a 156 fold increase in V(max) and a 5 fold decrease in Km were observed, indicating that the modulation of the enzyme brought about by YC-1 and A-350619 are not additive, suggesting a common binding site. Activation of soluble guanylyl cyclase by A-350619 was partially inhibited by ODQ, a specific inhibitor of soluble guanylyl cyclase by oxidation of the enzyme heme. YC-1 and A-350619 after pre-treatment with N-omega-nitro-L-arginine, an NO-synthase inhibitor, relaxed cavernosum tissue strips in a dose-dependent manner with EC(50) of 50 microM and 80 microM, respectively. Addition of SNP potentiated the relaxation effect of YC-1 and A-350619, shifting the dose-response curve to the left to 3 microM and 10 microM, respectively. Consistent with its biochemical activity, A-350619 (1 micromol/kg) alone induced penile erection in a conscious rat model. Activation of soluble guanylyl cyclase in cavernosum tissue as an alternate method of enhancing the effect of NO may provide a novel treatment of sexual dysfunction.